Correlation between cellular survival and potassium loss in mouse fibroblasts after hyperthermia alone and after a combined treatment with X rays.
Mouse fibroblast LM cells have been heated at 44 degrees C for different periods. Potassium content of the cells was measured at certain intervals during the postheating period at 37 degrees C for up to 24 hr. The level of K+ decreased gradually in time starting within some hours after the heat treatment. The rate of K+ loss as well as the ultimate level reached was heat-dose dependent. When the potassium content of the cell population was determined 16 hr after the heat treatment, a correlation was observed between the concentration of potassium and the level of cell survival. When X irradiation was applied immediately after hyperthermia, radiosensitization on the level of cell survival was obtained as expected, the extent being dependent on the severity of heat treatments. No added K+ loss was observed, however, when hyperthermia was combined with radiation. It is suggested that plasma membrane related functions are disturbed by the heat treatment. This points to membranes as possible candidates for primary targets in the case of cell inactivation by heat alone, and not with respect to the radiosensitization by hyperthermia.